Study Design. Cross-sectional analysis of patient-reported preoperative data. Objective. To develop a valid and reliable patient-derived expectations survey for patients undergoing cervical spine surgery. Summary of Background Data. Measuring expectations is an important component in the assessment of patients undergoing cervical spine surgery. However, there currently are no uniform methods to measure expectations. Methods. This study was conducted in 3 phases. In phase 1, patients were queried with open-ended questions about what they expected as a result of surgery. Their responses were grouped into categories that became the items in the draft survey. During phase 2, another group of patients completed the draft survey twice to establish test-retest reliability. In phase 3, items were selected on the basis of concordance and clinical relevance and a scoring rubric was developed. Results. Phase 1: 25 patients with radiculopathy, myelopathy, or previous surgery with failed fusion (nonunion) (mean age, 55 yr, 44% women) volunteered 114 expectations from which 31 categories were discerned and became the items in the draft survey. Phase 2: another 25 patients completed the survey twice before surgery, a mean of 5 days apart. Phase 3: 21 items were retained for the fi nal survey addressing pain, numbness, physical limitations, and psychological well-being. An overall score can be calculated ranging from 0 to 100 that incorporates number of items expected and degree of improvement expected. For patients in phase 2, scores for the fi rst and second administrations were 58 and 57, Cronbach α coeffi cients were 0.90 and 0.93, and the intraclass correlation coeffi cient between scores was 0.90. M easuring expectations is acknowledged as an important component in the assessment of patients undergoing cervical spine surgery.
M easuring expectations is acknowledged as an important component in the assessment of patients undergoing cervical spine surgery. 1 However, few studies have prospectively addressed expectations, and there currently are no uniform methods to measure expectations. The topic of expectations is particularly challenging for patients undergoing cervical spine surgery because, in addition to pain and neuromuscular impairment, psychological features markedly and reciprocally augment the clinical picture and affect patients' perspectives. 2 , 3 Expectations of surgery have been the subject of diverse studies in orthopedics, but most studies used physician-derived nonvalidated questions that addressed a few broad categories, such as pain relief and improvement in daily activities. 1 , 3 Some studies, however, showed that aside from pain relief, expectations of orthopedic surgery are condition-specifi c and patientspecifi c based on lifestyle characteristics. 4 -11 Thus, querying patients is essential to identify expectations that are most relevant to specifi c conditions and that are most important to patients, even if they are unrealistic.
The purpose of this study was to ascertain patients' expectations of cervical spine surgery and to develop a valid and reliable patient-derived expectations survey. Our goal was also to compare expectations to degree of disability and psychological well-being.
MATERIALS AND METHODS
We used standard qualitative and quantitative techniques to develop and test the survey for psychometric properties, including several types of validity. As outlined below, content validity was established by deriving items for the survey solely from input from patients and by verifying from surgeons that the items are frequently encountered in clinical practice.
Construct validity was addressed by comparing expectations with functional status measured by a standardized scale. Discriminative validity was assessed by comparing expectations between 2 different diagnoses. We hypothesized that patients would have diverse expectations that encompass both physical and psychological well-being, and amount of improvement expected would vary from some to complete improvement. We also hypothesized that patients with more disability would have higher expectations because their limitations probably affect more areas of function.
The institutional review board at Hospital for Special Surgery approved this study and all participants provided written informed consent. This cross-sectional study was carried out in 3 phases.
Phase 1. Identifying Expectations and Assembling the Draft Survey

Identifying Expectations
Consecutive patients scheduled for cervical spine surgery by 1 of 4 participating spine surgeons were approached when they presented for preoperative testing several days before surgery. Patients were eligible if they were 18 years of age or older, spoke English fl uently, and could provide informed consent. Patients undergoing repeat surgery were included to permit generalizability to the large proportion of patients who ultimately have surgery again for the same or a new condition. Patients were excluded if they were undergoing emergency surgery or refused to participate. Patients were interviewed in person and were asked these open-ended questions: "What do you expect as a result of your spine surgery? After you have recuperated from your surgery, what do you expect will be different?" Patients were encouraged to volunteer as many expectations as they wished and their responses were written down in fi eld notes. Throughout the interview, patients were reminded that we were inquiring about what they thought actually would be the result of surgery, not what they wished or hoped for. For each item, patients were also asked how much improvement they expected with response options of "complete improvement, back to normal," "not back to normal, but a lot of improvement," "a moderate amount of improvement," or "a little improvement." Patients were enrolled until no new items were cited.
Demographic and clinical characteristics were obtained from patient report and chart review. One spine surgeon reviewed all clinical information and assigned diagnoses. Concurrent medical conditions were coded according to the Charlson Comorbidity Index. 12 General physical and mental health were obtained with the self-report SF-12v1. 13 Depressive symptoms were measured with the Geriatric Depression Scale, which is applicable to younger and older adults and addresses psychological symptoms of depression and not somatic symptoms, such as sleep disturbance, which may overlap with neck symptoms. 14 -16 Long-term propensity for anxiety (trait) and short-term reactions to a stressful circumstance (state) were measured with the State-Trait Anxiety Inventory for Adults. 17 Patients reported neck-related limitations with the Neck Disability Index, which has 10 sections addressing various symptoms and diffi culty with certain activities, such as reading, lifting, and sleeping. 18 , 19 For each section, patients choose among several statements indicating increasing disability with assigned points of 0 (no limitation) to 5 (most limitation). An overall score is the sum of all responses divided by the total possible score and can range from 0% (best condition) to 100% (worst condition).
Assessing Expectations
Using standard qualitative techniques, 2 assessors independently reviewed all open-ended responses. 20 , 21 Through an iterative process, major concepts were identifi ed and grouped into categories, which were then compared with demographic and clinical characteristics with t tests and χ 2 tests.
Assembling the Draft Survey
Categories that were cited by at least 5% of patients or those that represented potentially unrealistic expectations became the items in the draft survey. Items were worded with phrases typically used by patients when describing their neck condition. The survey begins with the question "How much relief or improvement do you expect in the following areas as a result of the treatment for your spine?" with response options of "back to normal or complete improvement," "not back to normal but a lot of improvement," "a moderate amount of improvement," "a little improvement," and "I do not have this expectation or this expectation does not apply to me."
Phase 2. Test-Retest of the Draft Survey for Reliability
Using the same methods as for phase 1, another group of patients was recruited for the test-retest phase. Patients were given the draft survey twice before surgery several days apart. The fi rst time was during an in-person interview at the time of preoperative testing and the second time was during a telephone interview a few days later. Patients received no interval treatments between interviews. Cronbach α correlation coefficients were calculated for each administration of the survey to establish internal validity. The weighted κ statistic for ranked data was used to measure agreement for each item between surveys. 22 Weighted κ measures concordance above that due to chance and ranges from − 1 (perfect disagreement) to + 1 (perfect agreement). The intraclass correlation coeffi cient for continuous data was used to measure concordance in overall scores for each patient between the fi rst and second administrations of the survey. 23 For both κ values and intraclass correlation coeffi cients, a value of less than 0.4 is slight to fair agreement, 0.4 to 0.6 is moderate, greater than 0.6 to 0.75 is good, and greater than 0.75 to 1 is excellent agreement. A sample size of 25 patients was used for reliability testing.
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Phase 3. Selecting Final Items and Scoring
An item was retained for the fi nal survey if its κ value was 0.6 or greater or if it had a lower κ value but was commonly endorsed by patients and was considered clinically relevant by consensus of the 4 spine surgeons. A scoring system was developed to include both the number of expectations and the amount of improvement expected. The performance characteristics of the survey and associations with clinical characteristics from phase 2 were measured with t tests and χ 2 tests using SAS.
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RESULTS
Phase 1. Identifying Expectations and Developing the Draft Survey
In total, 33 consecutive patients were screened between July 2009 and January 2010. Of these, 3 were not enrolled because of study personnel schedule and 5 were not enrolled because they were not feeling well enough to participate. Compared with those enrolled, those not enrolled did not differ by sex (44% vs . 50% women, P = 0.77), age (mean age, 55 vs . 51 yr, P = 0.49), or prior spine surgery (16% vs . 13%, P = 0.81). The 25 patients who were enrolled were interviewed in person a mean of 6 ± 3 days before surgery. Their age range was 30 to 79 years, 23 were white, 15 were working full-or part-time, 9 worked 40 or more hours per week, and 11 had professional occupations ( Table 1 ) . Seven had work-related disability due to their spine condition and 2 were receiving workman's compensation. About one-third had comorbidity, mostly hypertension (n = 8) and depression (n = 8). According to the psychological scales we administered, 13 had a positive screen for depression and, compared with population norms, 18 had worse state anxiety, 16 had worse trait anxiety, 22 had worse general physical health, and 15 had worse general mental health. The most common primary diagnosis was radiculopathy, the mean duration of current symptoms was 29 months, range 1 to 120 months, and 9 had had prior spine surgery, 4 for the same condition ( Table 2 ). The most common other treatments attempted were epidural injections and physical therapy. Eight patients were currently taking narcotics and 5 additional patients reported that narcotics had been ineffective.
In response to the open-ended questions, 10 patients volunteered 2 to 3 expectations, 8 volunteered 4 to 5 expectations, and 7 volunteered 6 to 7 expectations. Patients who were older and had more depressive symptoms volunteered more expectations ( P < 0.05), but there were no differences based on sex, education, anxiety, Neck Disability Index scores, or duration of symptoms. In total, patients volunteered 104 expectations and rated amount of improvement expected as complete improvement or back to normal for 79 expectations (76%). Expectations then were grouped into 31 main categories addressing improvement in pain, numbness, hand movement, personal and work activities, and psychological distress. These categories were sequenced according to similar concepts and became the items for the draft survey.
Phase 2. Test-Retest of the Draft Survey for Reliability
Another group of 34 patients was screened from February 2010 to August 2010. Of these, 9 were not enrolled because of study personnel schedule (n = 5) and patient refusal (n = 4). Compared with those enrolled, those not enrolled did not differ by sex (44% women in both groups), age (mean age, Depressive symptoms (mean ± SD) † 10 ± 7 9 ± 8
Positive screen for depression 52% 36%
State anxiety (mean ± SD) ‡ 42 ± 11 38 ± 9
Above population norm 72% 68%
Trait anxiety (mean ± SD) ‡ 38 ± 9 35 ± 11
Above population norm 64% 36%
General physical status (mean ± SD) § 33 ± 9 35 ± 10
General mental status (mean ± SD) § 44 ± 13 44 ± 14
survey. Several employment-related expectations were difficult to discern because they could not be applied uniformly to employed and unemployed individuals. We decided to delete these items and to retain only 2 work-related items that were mutually exclusive; 1 addressing expectations for those work disabled and 1 addressing expectations for those 55 vs . 59 yr, P = 0.44), or prior spine surgery (20% vs . 13%, P = 0.64). The 25 participating patients found the survey acceptable and were willing to participate both times ( i.e. , no attrition) and there were no incomplete surveys. The fi rst interview occurred a mean of 6 ± 2 days before surgery and the second interview occurred a mean of 5 ± 1 days later. Compared with phase 1, patients in phase 2 had less education, less comorbidity, and were less likely to have tried other treatments ( Tables 1 and 2 ). The 31 items in the draft survey were endorsed by 48% to 96% of patients and κ values ranged from 0.23 to 1.0.
Phase 3. Selecting Final Items and Scoring
Of these 31 items, 21 items were retained to form the fi nal survey ( Table 3 ) . Items were retained if their κ values were 0.6 or greater or if they were frequently endorsed by patients and were considered clinically relevant by consensus of the surgeons. Several items addressed similar concepts and were highly correlated and were combined ( i.e. , improve ability to write and use hands for fi ne activities and reduce emotional stress and sad feelings). The original terminology for each item was maintained in the combined items in the fi nal 
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or that the expectation does not apply to them. Therefore, blanks or missing data should me minimal. Additional testing to determine a clinically important difference will inform the selection of the threshold number of responses required to score the survey. If there are blanks and the threshold number of items has been met, then the survey should be scored by adjusting the devisor from 20 items to the number of items actually answered. If the threshold is not met, then a score should not be calculated but each item can still be reported descriptively because each item underwent independent test-retest analysis with the κ statistic. When applied to the 2 survey administrations in phase 2, the mean scores were 58 ± 22 and 57 ± 27. Each set of scores approximated a normal distribution with ranges of 19 to 100 and 13 to 100, with only 1 patient from each administration having the maximum score. Cronbach α coeffi cients were 0.90 and 0.93, and the intraclass correlation coeffi cient between scores was 0.90. In preliminary analysis from phase 2, greater expectations were associated with worse state anxiety, still employed. The employment items that were deleted were clustered; thus, the order of the items in the fi nal survey parallels the order in the tested survey. The fi nal wording of items was determined with input from surgeons and patients. The fi nal Cervical Spine Surgery Expectations Survey of Hospital for Special Surgery is composed of these 21 items with response options for each item refl ecting amount of improvement expected ( Figure 1 ) .
The survey is scored by ranking responses from 4 points for "complete improvement, back to normal" to 0 points for "I do not have this expectation or this expectation does not apply to me." The 2 employment items are mutually exclusive, thus a maximum of 20 items applies to any patient. An overall score is calculated as the sum of all responses (raw score) divided by the maximum possible score (4 × 20 = 80) ( Figure 2 ) . Thus, the possible score range is 0 to 100 and a higher score indicates greater expectations.
The responses were formatted to allow patients the option of reporting that they do not have a particular expectation and offers a standardized way to preoperatively acknowledge patients' physical and psychological expectations.
This study was carried out with the same methodology we used for the successful development of other orthopedic expectations surveys. 4 -7 The cornerstone of this methodology is to derive items for the survey that are based on patients' perspectives and not from a priori perspectives of clinicians. This is an important distinction because patient-derived surveys potentially can include unrealistic expectations ( i.e. , complete improvement) or expectations that are seemingly remote from the physical condition ( i.e. , improvement in psychological well-being), whereas clinician-derived surveys typically have expectations that are potentially achievable and focus on symptoms and functional manifestations of the condition. Thus, patient-derived surveys have face and content validity because they refl ect the circumstances and general mental health, and worse disability as refl ected by worse Neck Disability Scale scores ( P < 0.05). Also, patients with radiculopathy had higher mean overall scores, that is, more expectations (61) than patients with myelopathy (47). Expectations did not differ on the basis of age, sex, depressive symptoms, or education.
DISCUSSION
We developed an expectations survey for patients undergoing cervical spine surgery that addresses symptoms of pain and numbness as well as physical limitations and psychological wellbeing. The survey was developed from interviews with patients and items were selected on the basis of psychometric performance and their relevance to actual clinical practice. An overall score can be calculated and is based on amount of improvement expected. This survey is unique in that it is patient-derived Our study is similar to other studies that included preventing future deterioration as an expectation. In the scoliosis study cited previously, avoiding future disability had the highest expectation rating. 27 In the study that used the Musculoskeletal Outcomes Data Evaluation and Management System questionnaire cited previously, preventing future disability was considered extremely likely or very likely by most patients. 28 In our study, more than 90% of patients expected that surgery would prevent their spine condition from getting worse. Thus, unlike other expectations that are based on actual experience and current condition, this expectation is derived from other types of knowledge. Future analyses probing the etiology of this expectation would be interesting from the point of view of sources of information and topics for patient education.
The expectations survey can be used to enhance education and clinical interactions in other ways as well. For example, understanding expectations helps clinicians direct education toward topics that are most important and consequential to patients. These discussions can also help ensure that the patient and physicians are working toward the same goals and that expectations are realistic for that patient. Unrealistic expectations are undesirable because they may ultimately impact outcome. For example, inappropriately high expectations may predispose to dissatisfaction with outcome if patients become discouraged or disappointed with their degree and rate of recovery. Expectations that are too low, on the contrary, may also predispose to poor outcomes if patients lack the necessary motivation to participate in postoperative rehabilitation and to follow necessary postoperative precautions.
Another strength of the expectations survey is that it is formatted so that it potentially could be used as an outcome measure. Specifi cally, after surgery if patients are asked how much improvement they obtained for each item and this is compared with how much improvement they expected, then the degree of agreement is a measure of fulfi llment of expectations. Fulfi lling expectations is an important objective of spine surgery and having a valid method to measure this would contribute to the comprehensive assessment of outcomes of spine surgery. However, additional studies are needed to delineate the performance characteristics of the survey if it is to be used as an outcomes instrument.
We found an association between psychological state and expectations. In particular, patients with more depressive symptoms, worse anxiety, and worse general mental health had more expectations. These fi ndings are preliminary, as we did not have large enough sample sizes for subanalyses. However, taken collectively, these results provide early support for our survey's ability to capture nuances of expectations according to psychological variables. This topic merits further investigation because another recently completed study did not fi nd an association between expectations and general mental health. This latter study prospectively asked 79 patients undergoing cervical discectomy and fusion what they expected their neck and arm pain to be 1 year after surgery using visual analogue scales. 26 The investigators did not fi nd differences in general mental health scores between patients expecting complete resolution of pain and those expecting points of view of the intended population. One example of this is from our prior orthopedic expectations surveys where patients with an acute injury ( e.g. , torn knee anterior cruciate ligament) often expected that surgery would return them to the way they were "before this problem started" compared with patients with knee osteoarthritis undergoing arthroplasty who rarely expressed this expectation. Examples of expectations specifi c to patients with cervical spine conditions from this study include expectations to improve hand function and to position the head to read. In addition to content validity for patients, in our studies surgeons reviewed the fi nal survey to verify that it refl ects what surgeons encounter in the clinical setting and thus has content validity for clinicians.
Other psychometric properties were also addressed during the development of the survey. Specifi cally, we found that the survey has construct validity because it refl ects greater expectations in those most disabled and thus potentially those with the most items to expect. We also found preliminary evidence that the survey has discriminative validity by distinguishing between patients with a primary diagnosis of radiculopathy versus myelopathy; this latter fi nding will require testing in larger samples for confi rmation. Larger samples will also be required to determine whether items are clustered psychometrically in addition to their obvious clinical associations.
Only several other studies addressed expectations in patients undergoing cervical spine surgery. For the most part, these studies focused on only a few broad categories of expectations, such as relief of pain, return to work, and improvement in social activities. 1 , 3 , 26 This generalized approach, however, does not address the true complexity of patients' experiences. 26 Therefore, other investigators attempted to capture more expectations. For example, in one study of idiopathic scoliosis, investigators assembled 9 expectations addressing pain relief; ability to sleep better; ability to participate in home, school, recreational, and sports activities; current attitude toward oneself; and proactive amelioration of future pain and disability. 27 A total of 91 patients preoperatively were asked whether they had these expectations with response options ranging from defi nitely yes to defi nitely no. Most patients endorsed all items. In another recent study, investigators used a modifi ed version of the cervical spine expectations section of the Musculoskeletal Outcomes Data Evaluation and Management System questionnaire. 28 Preoperatively, patients were asked how likely they thought they were to have relief from pain and to be able to do everyday activities, sleep more comfortably, exercise and participate in recreational activities, return to work, and to prevent future disability. Response options ranged from extremely likely to not at all likely; most patients thought that they were extremely or very likely to have these improvements. Although it is generally acknowledged that expectations should be assessed preoperatively and not retrospectively, some studies have asked patients to assess their postoperative condition in terms of their recalled expectations. For example, in one study, patients postoperatively were asked how the actual results of surgery compared with their expectations; response options ranged from much better to much worse. some resolution of pain. However, this study was limited in that pain was the only expectation considered.
Our study has several limitations. First, patients were enrolled from a tertiary care orthopedic referral center, and their expectations may differ from other patients in different settings. Second, the sample size was based on the number of patients needed to develop the survey and all subgroup analyses are preliminary. Larger samples are needed to ascertain sensitivity of the survey to distinct demographic and clinical features. Larger samples are also needed to delineate relationships among survey items with a formal factor analysis. Third, this survey was developed and tested in surgical patients and its applicability to nonoperative patients is not known.
In conclusion, we developed a valid and reliable patientderived expectations survey for patients undergoing cervical spine surgery. The survey addresses symptoms, physical function, and psychological well-being and generates an overall score that is easy to interpret. This survey is clinically relevant and useful for research and fi lls a gap in the comprehensive preoperative assessment of patients undergoing cervical spine surgery.
➢ Key Points
We developed a 21-item valid and reliable patientderived expectations survey for patients undergoing cervical spine surgery. The survey addresses symptoms, physical function, and psychological expectations, and an overall score can be calculated. The survey can be used clinically and for research.
